The Mars Observer camera (MAC) is a three-component system (one narrow-angle and two wide-angle cameras) designed to take high spatial resolution pictures of the surface of Mars and to obtain lower spatial resolution, synoptic coverage of the planet's surface and atmosphere. The cameras are based on the "push broom" technique; that is, they do not take "frames" but rather build pictures, one line at a time, as the spacecraft moves around the planet in its orbit. Mac is primarily a telescope for taking extremely high resolution pictures of selected locations on Mars. Using the narrow-angle camera, areas ranging from 2.8 km x 2.8 km to 2.8 km x 25.2 km (depending on available internal digital buffer memory) can be photographed at about 1.4 m/pixel. Additionally, lowerresolution pictures (to a lowest resolution of about 11 m/pixel) can be acquired by pixel averaging; these images can be much longer, ranging up to 2.8 x 500 km at 11 m/pixel. High-resolution data will be used to study sediments and sedimentary processes, polar processes and deposits, volcanism, and other geologic/geomorphic processes. The Mac wide-angle cameras are capable of viewing Mars from horizon to horizon and are designed for low-resolution global and intermediate resolution regional studies. Low-resolution observations can be made every orbit, so that in a single 24-hour period a complete global picture of the planet can be assembled at a resolution of at least 7.5 km/pixel. Regional areas (covering hundreds of kilometers on a side) may be photographed at a resolution of better than 250 m/pixel at the nadir. Such images will be particularly useful in studying time-variable features such as lee clouds, the polar cap edge, and wind streaks, as well as acquiring stereoscopic coverage of areas of geological interest. The limb can be imaged at a vertical and along-track resolution of better than 1.5 km. Different color filters within the two wide-angle cameras permit color images of the surface and atmosphere to be made to distinguish between clouds and the ground and between clouds of different composition.
channels, layered deposits, etc.) and their implication for environmental phenomena (e.g., atmospheric debris transport, fluvial processes, etc.) fall within the latter category.
Me t e orolo gy / Climatolo gy
Meteorology and climatology are intimately related, as meteorology can be regarded as the current, dynamic expression of climate. Martian meteorology is presently dominated by cyclic variations of the abundance of carbon dioxide, water, and dust within the atmosphere. Numerical models show that these cycles are influenced by such factors as topography, insolation, clouds, dust, heat transport by winds, and latent heat associated with volatile reservoirs [Toon et al., 1980; Pollack et al., 1981 Pollack et al., , 1979 . These are exactly the same factors responsible for climatic variations that occur on longer time scales, including seasonal variation in dust storm activity, seasonal growth and retreat of the polar caps, and longer-term depositional cycles, perhaps associated with variations in orbital eccentricity, obliquity, and argument of perihelion. Thus seasonal transport of water vapor offers insights into the nature of long-term sources and sinks for water in the Martian environment, and dust transport today provides important clues to sites of past as well as present deposition. Martian meteorology can vary over short time scales; hourly changes, generally associated with the passage of frontal systems, were recorded at the Viking lander sites [Tillman et al., 1979] . However, the most significant, climatologically interesting observations include phenomena persisting or occurring over periods of weeks, months, and seasons.
Clouds. Clouds are perhaps the most common and important tracer of meteorological phenomena in the Martian atmosphere [Briggs et al., 1977; French et al., 1981; Kahn, 1984] . Cloud observations provide fundamental information on global distribution and seasonal variations in atmospheric water content and saturation, especially when coupled with knowledge of atmospheric temperatures [Jakosky, 1985] . The different types of clouds and the conditions under which they form act as probes of the global, regional, and local dynamics of the atmosphere [e.g., Pirraglia, 1976] . Transport phenomena, in particular those that indicate the presence and locations of long-term sinks and sources of water, can be addressed by monitoring clouds. Clouds can, of course, also be used to infer local and regional "weather" through the movement of cloud patterns [Gierasch et al., 1979 ].
MOC will provide information on the global wind and dust distribution patterns, especially in the polar regions where cloud tracers are abundant. In conjunction with the pressure-modulated infrared radiometer (PMIRR) atmospheric sounding experiment that measures temperature and water vapor abundance, an estimate of transport rates will be obtained. Winds detected by tracking clouds in MOC images will generally refer to the lowest scale height of the atmosphere [Kahn, 1984] where most of the condensate clouds are found. The altitude uncertainty and the fact that the wind will be measured at only one altitude are limitations of the method. However, the temperature profiles obtained from sounding instruments will provide vertical wind profiles from thermal wind calculations.
The combined data from an atmospheric sounder and the MOC should provide direct estimates of transports of heat, water, and dust to and from the polar regions.
Dust storms. There are two general types of dust storms on Mars: those that occur in relatively restricted or local environments [Peterfreund and Kieffer, 1979] and those that grow to enshroud the entire planet [Briggs et al., 1979; Zurek, 1982] . Local dust storms reflect brief periods of high winds of local or regional extent. They may also indicate differences in the type, size, and quantity of sediment available for transport. Dust devils, definitely identified in some of the highest-resolution Viking images [Thomas and Gierasch, 1985] , may be the primary mechanism of raising dust from the surface. Other possible mechanisms are upslope/downslope winds, regional or global winds, and wind generated by absorption of sunlight by dust-laden atmosphere. Global dust storms develop from longer periods of wind activity and injection of dust to greater heights (permitting global transport). Dust storms are probes of Martian wind conditions during periods of activity, as they indicate wind speeds and surface roughness conditions (i.e., surface shear stress) that permit the entrainment of particulate material [Pollack et al., 1976] . Dust storms are also responsible for major seasonal albedo changes on Mars and may be responsible for long-term redistribution of surface materials [Christensen, 1982] .
In its global monitoring mode, MOC will catch numerous local dust storms during the dust storm season. Over periods of 10 days or more, daily maps will capture the entire life cycles of such storms. With luck, MOC images will also document the entire growth phase of a global dust storm. Anticipated results include an improved understanding of how global storms develop and spread, what conditions are necessary for their formation, and the dynamics of the dust storm front on scales of one scale height (--• 15 km).
Variable surface features. Variable surface features are typically classified as streaks or splotches. Streaks are regular, long, and linear albedo patterns [e.g., Thomas et al., , 1981 . Splotches are irregular areas, mostly dark or of mixed tones, found principally in or near craters or adjacent to ridges or escarpments [Thomas, 1984; Christensen, 1983 The second question of interest is the nature of the processes responsible for the formation of the seasonal polar cap. MOC should be able to determine whether frost develops directly on the surface or if it first condenses in the atmosphere and then precipitates to the surface. It should also be able to determine the influence of small-s•ale topography (slopes, rocks, etc.) on the advance and retreat of the polar caps. MOC will examine representative areas adjacent to and within the polar caps and, over the course of the mission, observe these areas as they experience their seasonal cycle of frost formation and sublimation. It will provide information on patchiness, local albedo, and topography foi-instruments that measure bulk heat and mass fluxes into and out of the polar regions. MOC will also provide data on local wind directions from observations of "frost streaks" . Winds. The poleward transport of energy, angular momentum, carbon dioxide, water, and dust are elements essential to Martian climatology. Energy transport affects the temperatures and stability of the polar frost deposits. Angular momentum transport affects the strength of the general circulation. Transport of dust and volatiles are critical climatic processes and important controls of longterm climatic change. The common element in all atmospheric transport processes is wind, which can be measured by global monitoring of cloud motions.
The Mars Observer mission affords a favorable opportunity for cloud tracking. At the equator the midpoint between successive ground tracks can be viewed at an emission angle of 77 ø and will therefore be foreshortened by a factor of 4.5. The intrinsic resolution of the wide-angle camera (<250 m/pixel at nadir) allows this foreshortening factor to be removed and still allows the surface to be sampled at better than the resolution required for cloud tracking (5-10 km/ pixel, see below). At higher latitudes where clouds are more abundant, the foreshortening factor is less, and there is less of a problem.
In 12 2-hour orbits (i.e., 1 Martian day), MOC can obtain measurements of winds at the 12 midpoint longitudes at all latitudes where clouds are present. For low clouds the error in velocity measurement will be close to the theoretical value of 2 pixels (about 15 km) divided by the Mars Observer orbit period, or 2 m/s. For high clouds an additional error in the zonal wind velocity will occur as a result of foreshortening. A cloud 5 km high will appear to move eastward by 50 km relative to surface features, causing a spurious zonal wind of 6 m/s. A cloud 10 km high will have a spurious eastward speed of 12 m/s. Simultaneous estimates of cloud height by shadow measurements can be used to reduce the magnitude of this spurious wind determination.
Geoscience
Geoscience objectives are in many ways closely allied to those of meteorology/climatology. For example, the transport of sediment by winds involves the surface geology (dust deposits, sand dunes, and the like), and wind streaks depend critically on the morphology of the topographic obstacle creating the conditions necessary for their formation. The advantage that geoscientists interested in the Martian surface now enjoy is the spectacular quality of the Viking Orbiter image data set. These data permit the formulation of very specific investigations that can address fundamental questions with limited acquisition of additional data.
Channeling processes. The most obvious evidence that the environment on Mars has changed dramatically over time is found in the Martian channels and network valleys [e.g., Milton, 1973; Sharp and Malin, 1975; Pieri, 1980; Baker, 1974 Baker, , 1982 . These features are believed by most investigators to be evidence of fluvial processes, which have not been active on Mars since very early in its geological evolution [Carr, 1979; Mars Channel Working Group, 1983] . However, persistent questions remain to challenge this consensus. For example, alternative fluids (e.g., wind, lava, and ice) have been invoked as being able to create the erosional forms seen in Viking and Mariner images. MOC will provide a means of testing these alternative ideas and, perhaps more importantly, allow quantitative evaluation of fluvial models. These tests derive principally from differences between the hydraulic relationships for ice, air, lava, and water. These differences are most obviously manifested in the quantity and size of the debris transported by each of these fluids. Ice can carry very large loads, both in size and quantity, and these are usually angular and unsorted. Lava rarely carries debris, and when it does, the debris is often coated with spatter and not recognizable as a separate rock type. Debris flows transport considerable material, un-sorted, but with distinctive size/frequency characteristics that depend on the rheology of the fluid phase. Water transports less debris, but it is much more efficient in sorting and rounding; bedforms are created that reflect the flow regime of the fluid. Wind is most effective at sorting, but it can not carry large particles. Examination of the beds, banks, and mouths of the major Martian channel systems at meter scales will provide a means of judging the nature of the debris transported by the channel-forming process and an evaluation of the mechanisms responsible.
If, as is commonly believed, the outflow channels were formed by catastrophic floods, then the size and distribution of meter-sized particles is diagnostic of flow conditions such as fluid velocity and depth. These values in turn can be used to estimate the total amount of water involved in the floods.
The small valleys and networks raise additional questions that will be addressed by Mac. The two principal alternative mechanisms for valley formation, groundwater/groundice sapping or surface runoff, can be tested by searching for specific landscape characteristics of each. Consider dunes and ripples, two types of eolian bedforms that occur at two different scales. Dunes, the larger, develop as the result of the variation of wind velocity as a function of height. They grow by perturbing the air flow, reducing the wind velocity, and depositing load. Limits on dune growth result from reshaping of the airflow streamlines by the dune itself, eventually reducing the effective drag along the dune surface and allowing as much material to be transported off the dune crest as is transported to it. The tops of dunes are thus limited to that height at which the perturbed flow regime is able to effectively transport all available material. Ripples, on the other hand, are much smaller and develop at the very base of the boundary layer as a direct consequence of the enhanced "fluid density" associated with the zone of active sediment transport. Ripples are generated by the initial perturbation of a deformable bed in response to fluid turbulence. As the perturbation grows, its effects propagate downflow in a self-replicating (and energy conservative) manner depending on the many characteristics of the fluid (e.g., velocity, viscosity, etc.). Once formed, ripples move by a combination of saltation-induced reptation, saltation impact dislodgement, and fluid pressure. Their motion is analogous to that of dunes, with steep leeward slip faces formed by avalanching, and shallow windward faces modified by the impact processes and fluid pressure.
Spacing, height, transverse length, and transverse sinuosity of both dunes and ripples are critically dependent on particle size, particle abundance, wind speed, and wind direction constancy. Measurements of the planimetric spatial attributes of bed forms, especially those that depend mostly on particle size (e.g., on such bed forms as granule or gravel ripples), will provide details on the fluid and particle properties in different Martian environments. Such analyses will be used to calibrate remote thermal (Mars Observer) and microwave ( Canyon-forming processes. Since their discovery in Mariner 9 images, the canyons of the Valles Marineris have been recognized as affording a unique opportunity to examine both the most ancient and the most recent aspects of Mars [Sharp, 1973; Blasius et al., 1977] . Penetrating as deep as 10 km beneath the surrounding surface (which may exceed 3.5 billion years in age), the canyon walls reveal layering reflecting the most ancient rocks to be found on Mars [e.g., Malin, 1976] . Layered deposits, some standing as high above the canyon floors as the surrounding walls, could be pyroclastic [Peterson, 1981] or lake sediments [McCauley, 1978] dating back to Mars' early history. Yet fresh fault scarps, truncated spurs, uncratered landslide deposits beneath fresh-looking scars, and possibly recent volcanic deposits on the floors and walls of the canyons attest to current activity [Sharp, 1973; Lucchitta, 1978] . The Mars Observer camera is designed with a number of engineering capabilities in mind, most important of which is the ability to image features on the surface with dimensions comparable to or less than those of surface vehicles. One specific objective is to image the Viking landers, in order to provide a specific test of these capabilities. Additionally, other areas of interest as potential landing sites have been, and will be, selected for similar scrutiny.
OBSERVATIONAL REQUIREMENTS

Meteorology/Climatology
For some of the objectives listed above, the requirement is to map the entire globe in 1 day at low resolution (-< 10 km/pixel). For other objectives the requirement is to map selected regions at medium (---0.5 km/pixel) and high (---1.5 m/pixel) resolution. Studying the same place at different times is important for meteorology/climatology objectives, since the detection of motion and change is essential to characterizing atmospheric processes.
Regional weather patterns are large scale and rotate with the planet. In a day, uniform sampling in longitude over the entire globe enables the separation of longitudinal averages from local eddies and estimation of the contribution of each to global transport. Maps acquired every 10-20 days allow studies of meteorological variability as well as longer-term (seasonal) trends. The observational requirement adopted for the MOC is to globally monitor, on a daily basis, clouds, hazes, winds, dust, and surface albedo patterns on scales better than the atmospheric scale height of about 15 km. The observational requirement for cloud-tracked wind observations is that the projected distance of one pixel be no more than one half the desired accuracy of the wind mea- Other phenomena, such as the polar hood, lee wave clouds, surface wind streaks, and certain fogs and hazes, occur at certain well-defined times and places. These phenomena have not been monitored on a daily basis. Little is known about day-to-day variability, correlation with passing weather systems, and dependence on humidity, dust activity, or wind speed. The observational requirement is to perform such monitoring at specific locations at medium resolution several times during the Mars year.
Geoscience
The resolution necessary to address many geoscience issues discussed above depends to a large measure on the certainty with which one wishes to obtain definitive data and resolution goal for the MOC narrow-angle camera optical design was established as a compromise between engineering considerations (principally mass and size constraints) and science observational objectives likely to provide diagnostic information on geological phenomena of extreme interest. Among the latter were (1) the search in the polar layered terrains for layers smaller than those resolved by Viking and Mariner 9, (2) the assessment of sediment transported during channel-forming events (several phenomena have power law and lognormal boulder size-frequency relationships that can be differentiated at resolutions of less than 2 m/pixel, (3) the search for landforms diagnostic of ground water or ground ice processes (also in the 2 m/pixel size range), (4) search for evidence of recent localized volcanic activity, and (5) characterization of the Viking Lander sites at a scale that permits lander and orbiter images to be compared. This characterization will be achieved only if sufficient targeting capability and ground track spacing control is available. In order to interpret MOC images, a minimum signal-tonoise ratio (SNR) of 20:1 was required for a narrow-angle target of albedo (A) equal to 0.10 at an illumination angle (i) of 70 ø, and for a wide-angle target of A = 0.10 at i = 8 5ø, for Mars at aphelion. In order to achieve the required spatial resolutions of better than 1.5 m/pixel (narrow angle) and 250 m/pixel (wide angle), the system modulation transfer functions had to exceed 0.10 at all spatial frequencies below the Nyquist limit.
It was decided that
To match the low data rates available to the Mars Observer spacecraft data system, a buffer sufficient to hold several images was needed. As a design point, it was decided that the MOC should be able to acquire one 2048 x 2048 image while a second was being compressed and/or trans- Each system uses custom CCDs that, along with their associated analog electronics, provide the low-noise performance necessary to meet the signal-to-noise requirements. The NA camera system noise is less than 50 electrons at its nominal operating speed of 5 million pixels per second. The WA camera system noise is less than 30 electrons at 50,000 pixels per second.
MOC has considerable capabilities to compress images to optimize on-board storage and downlink utilization. Three different forms of compression are available. During acquisition of images (i.e., in real time) a predictive compression technique can be employed, in either lossless or "1ossy" form, to acquire more data than would otherwise fit in the MOC buffer. The predictive compression is implemented in hardware for the NA camera, and the same algorithm can be applied in software to the WA. Lossless compression factors from 1.5 to 2.5 are possible; with loss the factors are larger, but image quality is degraded, primarily by contouring that results from insufficient bits to represent the actual image gray levels. Once data are in the buffer, they can be compressed (decompressed and then recompressed if previously compressed) using two transform compression techniques: Walsh-Hadamard (WH) and discrete cosine (DC). WH compression can be used to compress images when time is critical, as it is somewhat faster than the DC transform. mission). Relief will be less apparent in images taken at low illumination angles near the equator, but at higher latitudes (i.e., nearer the terminator), relief shading will become more prominent. Shadows will be visible near the poles.
The fields of view of both the NA and WA cameras, the nature of the Mars Observer orbit, and specific aspects of the MOC design place certain constraints on viewing Mars. The width of MOC NA frames is limited by the camera field of view (FOV) to be --•2.8 km. Even if Mars Observer orbits were uniformly spaced, it would take over 600 days to overtly all of Mars. Given the 687-day nominal mission duration and the vagaries of the Mars Observer orbit, MOC will be fortunate to pass over each equatorial area once. Of course, at higher latitudes the number of opportunities to image a given location increases. Unfortunately, both the cross-track and along-track orbit prediction uncertainties are larger than the NA FOV: targeting a given feature will be a probabilistic activity. Contiguous "mosaics" of NA images are not possible. The WA FOV covers approximately 1300 km on the surface from nadir to each limb. At the equator, Mars Observer orbits are spaced about 1500 km apart; thus the limb on one orbit is at the nadir on the subsequent orbit and again at the limb on the orbit after that. There is therefore good overlap at the equator and excellent overlap closer to the poles.
MOC image sizes are determined by the camera FOV Global monitoring uses the low-resolution capability of the MOC instrument to systematically accumulate a global picture of the surface and atmosphere of Mars, at about 7.5 km resolution, at 1400 LT (Figure 4) . In resolution and viewing geometry, these images will be very similar to NOAA (TIROS) satellite images of the Earth. Global monitoring data might be used to extract information about atmospheric circulation, water vapor content, and dust activity from observations of cloud morphology, motion, and variability as well as from changes in surface wind-related features.
Regional (mapping). Regional observations may be acquired by the wide-angle optical systems to provide higherresolution, subglobal (regional) views of the surface and atmosphere of Mars, comparable to Viking "intermediate mapping" frames. There are two general types of regional targets: those to be imaged several times, in a program to monitor changes, and those to be imaged only once, for example, to characterize changes since the Mariner 9 or Viking missions.
Example objectives of this part of the MOC investigation are (1) observing selected atmospheric phenomena at moderate resolution, (2) observing changes in selected surface features during the mission, and (3) evaluating the state of Mars relative to that recorded by earlier missions.
The large field of view of the wide-angle system permits daily repeat coverage. The size of the image returned is determined by the data buffer, but a typical image might be 500 km wide by 1500 km long (e.g., Figure 5 ). Spatial resolution of these data can be as high as 230 m/pixel at the nadir, diminishing to about 1.5 km/pixel at the limb (Figure 6) .
Depending on the orbital ground track, as much as 25-40% of a given day's observations may be at this intermediate resolution.
High resolution (sampling). Only a very small percentage of Mars can be imaged at the intrinsic resolution of the narrow-angle camera, since it has such a very small field of view (0.44 ø or about 3 km across at the nominal spacecraft altitude) and the data rate is so much higher than can be returned to Earth (by about a factor of 10,000). These factors, and orbital position uncertainties, limit access to high-resolution observations of any specific location on Mars to once over the entire mission. Thus the NA camera is likely to be used to "sample" areas rather than to "map" them. In order to determine the exact position of the high-resolution samples, about 480 lines of intermediate resolution data are acquired simultaneously with each highresolution image, providing a "context" image for feature correlation (Figures 7, 8, and 9) .
Samples of the planet at high resolution can address such varied objectives as (1) examining surface/atmospheric interactions at high resolution, (2) studying geology at a scale that links Viking Orbiter and Lander data, and (3) observing surface physical properties for correlation with other remote sensing data.
Narrow-angle camera observations will vary with season and atmospheric conditions. During clear periods, NA acquisitions may dominate the data return, while during dust storms few if any NA images will be taken.
Calibration
MOC is designed primarily to acquire images of acceptable visual quality. In order to meet schedule and cost constraints, its calibration is necessarily limited. Owing to its nadir-fixed orientation, MOC cannot view any spacecraftmounted calibration targets. The Mars Observer Project has no plans to point the spacecraft off nadir to allow observations of potential calibration sources such as Phobos and Deimos, stars, or other astronomical objects. A limited set of prelaunch measurements have been acquired to characterize the MOC photometric performance. However, occasional coordinated observations with TES and PMIRR, especially during regional or global dust storms when the atmosphere obscures the surface and might present a relatively featureless target, will be the only way to assess the MOC photometric performance. Geometric performance (both MTF and distortion) of the optics were measured during their fabrication, and a limited set of measurements, again to characterize the instrument performance, were made just prior to instrument delivery. These characteristics will be available as part of the instrument description file in the Planetary Data System. The MOC has a limited ability to focus its NA camera. An assessment of focus will be made from the 24-hour transition orbit into which Mars Observer first inserts, using images of stars.
Sequence Design
The Mars Observer mission is predicated on a remote operations plan in which individual principal investigators (PI), team leaders (TL), and interdisciplinary scientists (IDS) are completely responsible for the generation of observational sequences at their own home institutions. For much of the payload, sequences involve mostly repetitive activities (such as pointing mirror commands), but for Mac, considerable sequence flexibility is required to meet its observational goals. However, under the guidelines established by the Mars Observer Project, such flexibility must be transparent to the mission operations team at JPL, as the mission is planned to be run from a set of sequences predefined before launch. Presently, the Mars Observer Project plans to construct 56-and 28-day sequences, transmitted in small segments sufficiently often to insure at least 3 days of operational commands in residence on the spacecraft. In order to maximize its ability to image specific features on Mars, Mac will uplink sequences relative to positions based on longterm orbit predictions and modify these sequences on the basis of updated orbit information between 1 and 3 days prior to data acquisition.
Mac sequence design is based on the desire to image two types of targets: those that are time-independent and those that are variable. In both cases the targets will be entered into the Mac operational data base. Targets will be identified by position on Mars; additional ancillary data necessary to specify most of the "event" file information about each observation (e.g., longitude and latitude of target, type of target, objective of observations, etc.) will be included with each data base entry. For each target an operational strategy will be developed, including, for example, specification of image size and shape optimized for science coverage and repeat cycleintervals for WA regional coverage. Targets will be sorted by occurrence along the predicted orbits. Initial sequences of accessible targets will be created from the list of targets that occur along the predicted orbits and within a tolerance of possible deviations from those orbits. The sequence will then be evaluated against the available downlink data rate. Representative, multiday sequences will then be produced and uplinked to the spacecraft. These sequences will be reevaluated whenever better orbit predictions are available, and necessary changes will be uplinked.
Data Records and Products
As with sequence planning and instrument operation, data analysis will also be the sole responsibility of the PI, TL, and IDS. Thus Mac images will be reconstructed from raw data at a facility dedicated to Mac operations and data analysis. On the basis of the present data rate allocations, Mac will return approximately 3.5 x 10 TM bits during the 687-day nominal mission. As noted above, the Mac data can be compressed between 1.5 and 2.5 times without loss and up to 20-30 times with acceptable loss. A reasonable assumption is that the Mac data will be compressed, on average, about 5 times, so the total data output when decompressed will be about 2 x 10 •2 bits. The Mac investigation is not currently funded to "decompress" its data for return to either the Mars Observer Project Data Base or the Planetary Data System. The plan is to leave the data in their compressed form and to provide as part of the experiment data record (EDR) the decompression algorithms, prelaunch calibration files, and available supplementary information (e.g., planet and spacecraft ephemeris, etc.). The exception to this plan is the production of a daily global image for use by the Project Science Group in mission and science planning and data analysis. Mac reduced data records will not be produced as separate entities: rather, refined ancillary information and/or calibration data will be appended to the EDR. 
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